However, efforts to study MUC4 expression in cancer have been limited by the lack of antibodies that recognize MUC4 in formalin-fixed pathology samples. We have sought to address this problem by eliciting a new set of monoclonal antibodies. We report on one antibody that strongly stains some carcinomas, while not staining their normal tissue counterpart. These results suggest that this antibody may have value in diagnostic or prognostic studies of carcinomas.
METHODS.
Purified ASGP-2 protein from 13672 rat mammary adenocarcinoma cells was injected into mice. Antisera from the mice were assayed against the antigen by Elisa and against the recombinant human ASGP-2 (expressed in Cos7 and HC11 cells) by immunoblotting to evaluate the titer. After cell fusion, the supernatants of hybridoma mass cultures were tested by Elisa and immunoblotting against the rat Muc4 and recombinant human ASGP-2 expressed in Cos7 and HC11 cells. Those supernatants that showed positive staining on both rat and human ASGP-2 were cloned and the supernatants from all clones generated were screened again. Cells of positive hybridoma clones were grown in a large volume for production of the antibody. Finally, the monoclonal antibody was affinity-purified using a Protein G affinity column (Amersham Pharmecia).
The specificity of the purified antibody for MUC4 was tested by immunoblotting against human milk in addition to the rat Muc4 and the recombinant human ASGP-2, and by immunoprecipitation on the recombinant human ASGP-2. Formalin-fixed and parafin-embedded tissues were stained with the antibody to analyze the expression of MUC4. All sections were observed under the microscope and the expression pattern was evaluated.
RESULTS.
A hybridoma clone, designated as 1G8 monoclonal antibody, showed the highest OD reading on Elisa and the strongest staining on Western Blot against both rat and human ASGP-2. The affinity-purified antibody was tested on Western Blot against fresh human milk, a source of MUC4, in addition to the rat Muc4 and recombinant human ASGP-2. It strongly reacted with proteins from the milk. The primary band is about 140 Kda, corresponding in size to the recombinant human ASGP-2 and Muc4 transmembrane subunit from a number of rat tissues, such as the microvilli (MV). A few bands with higher Mr were also stained by 1G8 in both cell lysates of Cos7, HC11 and milk, suggesting the heterogeneity of the MUC4. 4F12, a rat ASGP-2 specific monoclonal antibody, was used as a control and did not react with any of the recombinant human ASGP-2. Similarly, the purified 1G8 mAb was also able to immunoprecipitate the recombinant human ASGP-2. Similar proteins to those stained in the straight Western Blot were detected in the precipitate by the 1G8 antibody blotting. More importantly, 1G8 strongly stains tissue array samples from several tumors, including lung, uterine and colon cancers, while not staining, or weakly staining, normal tissue regions from the same tumors.
DISCUSSION. This is the first reported anti-MUC4 monoclonal antibody, which strongly and specifically reacts with both rat and human ASGP-2. Most importantly, it stains formalin-fixed and paraffin-embedded human tissues. With the availability of tissue samples of different normal and cancer tissues, the analyses of MUC4 expression by 1G8 may be useful as a screening tool for assessing tumors for therapy or even as an antibody-directed therapy for selected cancers.
